We report on a laser in the form of a flexible and lightweight membrane that can be affixed to objects such as banknotes, contact lenses, and finger nails. Bendable and stretchable solar cells and LEDs based on carbon-based polymers and small molecules are described in the literature. However, the first organic lasers were rigid and relatively bulky, in part because they use a thick and stiff support substrate.
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We recently developed an extremely flexible laser that comprises of a lightweight membrane with a total thickness of well below 1 μm. [1] This membrane is initially fabricated on a sacrificial and rigid support substrate but then lifted off the substrate and transferred onto a new surface. We show that this approach is compatible with a very wide range of substrates.
Each laser can be made to have a unique emission spectrum which makes our devices useful for use as barcodelike security labels. For instance, our laser tags could make it more difficult to counterfeit banknotes and could help authenticate identification documents.
Furthermore, the pump thresholds and emission intensity of our membrane lasers are well within the permissible exposures for ocular safety and we demonstrate integration on contact lenses as wearable security tags. Fig. 1 Picture of the laser beam sent out by a cow's eyeball equipped with one of the membrane lasers described here. Because the new lasers have very low thresholds, they have potential to be operated while worn in a human eye. This could be used as security feature, e.g. when an iris scan is performed for identity verification at a restricted-access building, the spectrum of the light emitted by the laser may serve as additional authentication feature.
